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INTRODUCTION 

The  work  funded  under  this  title  is  a  joint  effort  between  the  University  of  South 
Florida  (Drs.  A.  Hine,  D.  Naar  and  S.  Locker)  and  Florida  Atlantic  University  (Dr.  S. 
Schock).  The  collaboration  between  our  three  groups  has  allowed  us  to  make  the  most 
efficient  use  of  our  various  expertise,  and  field  and  laboratory  operations.  This  year  end 
report  applies  only  to  the  Naval  Research  Laboratory  efforts. 

GOALS 

Long  term  goals  are  to  (1)  to  develop/improve  inversion  techniques  for  normal 
incidence  sediment  classification  systems  and  remotely  determine  sediment  physical  and 
geoacoustic  properties;  (2)  determine  mechanisms  responsible  for  scattering  of  high 
frequency  energy. 
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OBJECTIVES 


Our  short  term  objectives  in  FY97  were  to  continue  to  quantify  and  correlate 
geoacoustic  and  physical  properties  of  the  sediments  with  similar  property  data  acquired 
by  the  acoustic  classification  systems  tested  on  the  FAU  UUV  (specifically  FAU's  CHIRP 
and  sidescan  sonar  systems).  Specifically,  NRL’s  objective  in  the  field  efforts  has  been  to 
provide  sediment  physical  and  acoustic  properties  data  in  situ  and  from  core  samples,  and 
bottom  roughness  from  stereo  photographs  of  the  seafloor. 

APPROACH 

During  FY97,  NRL  has  concentrated  on  measuring  geoacoustic  and  physical 
properties  data  from  the  Dry  Tortugas  test  site  using  in  situ  shear  and  compressional  wave 
probes  and  standard  laboratory  procedures  on  cores-collected  sediments.  These  data  are 
being  used  for  empirical  modeling  of  the  acoustic  data  with  respect  to  the  physical 
properties  and  for  test  bed  development  for  AUV  calibration  and  testing  as  well  as  for 
comparison  with  AUV-collected  sediment  data.  NRL  has  also  characterized  the  sediment 
interface  by  estimating  the  roughness  power  spectra  from  digitized  stereo  photography  of 
the  sea  floor.  The  composite  roughness  model  is  used  to  predict  backscattering  from 
impedance  contrast  data  (compressional  wave  velocity  and  density  ratios),  sediment 
volume  scattering  contributions,  and  one-dimensional  roughness  power  spectra.  NRL  will 
use  its  stereo  comparator  to  generate  digitized  microtopography  from  seafloor  stereo 
photographs.  Roughness  power  spectra  will  be  generated  from  these  profiles  of  seafloor 
microtopography  and  regressed  on  a  log-log  scale  to  yield  the  spectrum  slope  and 
intercept.  These  parameters,  together  with  sediment  properties,  are  used  to  determine  the 
level  of  acoustic  backscatter. 

WORK  COMPLETED/RESULTS 

Laboratory  analyses  from  FY96  cores  were  completed.  In  addition,  the  FY97  field 
experiments  in  the  Dry  Tortugas,  particularly  the  North  Key  Harbor  test  site,  provided 
quantitative  data  on  bottom  geoacoustic  and  physical  properties.  The  physical  properties 
analyses,  including  void  ratio,  porosity,  density,  grain  density,  grain  size 
distribution, permeability,  compressional  and  shear  wave  velocity  and  attenuation,  have 


been  completed.  Preliminary  data  have  been  presented  and  published  (see  below)  but 
modeling  efforts  are  ongoing. 


IMPACT 

Results  from  this  project  will  result  in  better  understanding  and  improved 
inversion  techniques  for  normal  incidence  sediment  classification  systems.  In  addition,  the 
acoustic  community  can  use  empirical  relationships  derived  for  deriving  modeling  input 
parameters. 

TRANSITIONS 

Results  from  this  project  are  being  transitioned  to  the  NRL  6.2  Mine  Burial 
Project  in  the  form  of  improved  bottom  characterization  for  burial  models.  Ground  truth 
data  from  this  project  have  been  provided  to  and  used  by  other  programs  (e.g.,  NRL’s 
Acoustic  Sediment  Classification  System  funded  by  Navoceano,  D.  Lambert,  PI). 

RELATED  PROJECTS 

This  project  has  taken  advantage  of  the  Coastal  Benthic  Boundary  Layer 
resources,  particularly  during  the  Key  West  cruise  which  was  funded  entirely  by  the  CBBL 
(M.  Richardson,  chief  scientist).  The  FY97  field  experiment  was  leveraged  from  the  NRL 
6.1  core  program  (Herb  Eppert,  manager).  The  data  are  supporting  the  ONR-funded 
Quantitative  Chemical  Mass  Transfer  in  Coastal  Sediments  during  Early  Diagenesis  (Dr.  J. 
Kravitz,  program  manager). 
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